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[57] ABSTRACT

The nozzle cap, spring valve and body assembly for a
trigger sprayer comprises a nozzle cap, a spring valve
and a body. The nozzle cap is capable of being screwed
upon the nose bushing portion of the body. The nozzle
cap has an outlet orifice located in its front face and a
sleeve extending rearwardly from a front wall thereof.
The sleeve is threaded inside the rear portion thereof
and has an internally contoured surface on a short annu-
lar formation that is located forwardly of the threads on
the back side of the front wall to provide an inner annu-
lar surface and an outer annular surface rearward of an

inner wall surface of the nozzle cap and forward of the
internal threads inside the sleeve. The nose bushing
portion of the body has a cavity in which 1s received the
spring valve. The nozzle cap i1s screwed upon (threaded
on) an externally threaded portion of the nose bushing
portion of the body and over the spring valve and 1s
selectively threadably positionable between three selec-
tive positions such that the positioning of the inner wall
surface of the nozzle cap and the inner and outer annu-
lar surfaces of the short annular formation in the nozzle
cap selectively cooperate with an outer annular periph-
ery of a face disc of the spring valve having two angular
spin-causing grooves in the annular periphery thereof
and with the second inner annular surface of the nose
bushing portion of the body thereby selectively to pro-
vide an OFF mode position for containment of liquid, a
spray mode position to discharge liquid in a spray pat-
tern from the outlet ornifice, and a stream mode position
to discharge liquid in a stream pattern from the outlet
orifice.

11 Claims, 7 Drawing Sheets
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NOZZLE CAP, SPRING VALVE AND BODY
ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of U.S. ap-
plication Ser. No. 07/437,549 filed Nov. 16, 1989 for:
ADJUSTABLE NOZZLE ASSEMBLY.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a nozzle cap, spring
valve and body assembly for mounting to a trigger
sprayer which is used in dispensing liquid in a spray
mode or a jet mode and for containing the liquid in an
OFF mode.

2. Description of the Related Art

A variety of simple and inexpensive hand-operated
trigger sprayers have been proposed which include
means for coupling to a container from which a hiquid 1s
to be dispensed under pressure. Such a trigger sprayer
includes a trigger which is intended to be moved manu-
ally to operate a pump piston within a cylinder in a
body of the trigger sprayer, usually against the force of
a return spring, so that liquid may be pumped from the
container and dispensed through an ejection nozzle or
outlet orifice of the trigger sprayer.

To meet consumer demands for convenience it has
been found to be highly desirable that the nozzle pro-
vide varying discharge patterns such as a conical spray
pattern and a stream pattern. It is further preferable that
the nozzle assembly not only be able to accommodate a
stream mode or conical spray mode of operation in a
highly reliable fashion, but that it also conveniently
engage into an OFF mode position to contain the liquid
in the dispenser to prevent leakage or inadvertent dis-
charge of the liquid and to promote easy storage of the
container of liquid with the trigger sprayer mounted
thereon by the ultimate consumer.

To minimize cost, the various parts of the prior art
trigger sprayers are increasingly made of plastic resins
suitable for injection molding. Further, it has been
found to be highly desirable that the design of the tng-
ger sprayer be simplified such that the number of sepa-
rately molded parts are minimized and so that the as-
sembly of the parts may be mechanized at a minimum of
cost and with maximum economy.

Heretofore, various designs or configurations of noz-
zle assemblies have been proposed to provide the above
referenced desirable features, particularly the feature
that the nozzle assembly be adjustable to provide vary-
ing discharge patterns, 1.e. a spray pattern and a stream
pattern.

Examples of prior art trigger sprayers including an
adjustable nozzie cap for selectively dispensing a liquid
in a spray mode or stream mode, are disclosed in the
following U.S. Pat. Nos.:

U.S. PAT. NO. PATENTEE
4,767,060 Shay et al.
4,706,888 Dobbs
4,503,998 * Martin
4,350,298 Tada
4,313,568 Shay
4,273,290 Quinn
4,247,048 Hayes
4,234,128 Quinn et al.
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2
-continued
3,843,030 Micallef
JAPANESE PAT. PUBLICATION NOS.
“ JP60-183061
JP63-69579

In U.S. Pat. No. 4,767,060 there is disclosed a nozzle
assembly which is capable of selectively dispensing a
liquid product as a foam or a spray by means of a selec-
tively movable member to establish a swirl chamber
located in between, and in liquid communication with, a
passageway and a nozzle outlet orifice. Such member
can be moved forward into the nozzle cap where it
offers no interference with the vertical liquid sheet to
effect a spray mode of delivery. The member can be
moved rearwardly to a point where the swirl chamber
interferes with the vortical sheet to produce a stream
pattern. Gas passageways are provided in this structure
to achieve aeration of the turbulent fluid and the resul-
tant dispensing of the liquid as a foam.

U.S. Pat. Nos. 4,706,888; 4,234,128; and 3,843,030
disclose nozzle assemblies each including a rotatable
nozzle cap mounted for rotation relative to a cylindrical
member, with the cap and member having cooperating
radial and/or axially extending passageways for creat-
ing stream or swirl liquid flow patterns depending upon
the particular registration of the cap with the cylindri-
cal member.

In U.S. Pat. No. 4,706,888 there is disclosed a nozzle
assembly capable of being opened and closed in selec-
tive rotative positions of a nozzle cap of the assembly
with respect to two discreet passages and grooves
formed between a discharge conduit and a discharge
orifice to provide an alternating off, stream and spray
position for a liquid dispenser. Such multiple passages In
a cylinder and the nozzle cap cooperate to move in and
out of alignment and communication thus providing the
spray and stream modes of operation depending upon
alignment and registry of the various describe passages
and grooves. U.S. Pat. No. 4,706,888 alleges the follow-
ing drawbacks in the devices disclosed 1n U.S. Pat. Nos.
3,843,030 and 4,234,128:

“For example, U.S. Pat. No. 3,843,030 has 1ts nozzle

cap containing an off-centered discharge orifice

which must be shifted upon cap rotation between
alignment with the spin chamber at the end of an
internal probe for producing a spray, and a channel
on the probe for producing a stream. The off center
location of the discharge orifice not only presents
problems for the consumer in properly targeting the
discharge, but gives rise to a shearing action during
cap rotation in that the inner edge of the discharge
orifice must traverse the plug surface containing the
spin chamber and associated tangentials which could
cause abrasions or snags between the rotating parts
resulting in undue wear and leakage . . . The nozzle
assembly of U.S. Pat. No. 4,234,128 like-wise requires
the spin chamber and associated tangential grooves to
be formed on the underside of the cap end wall, and
passages and slots on an internal plug arranged to
produce a stream or spray discharge or shut-off.

Thus, some of the details for the dispense function are

on the cap end wall and some others are on the plug

confronting this end wall, such that a shearing action
results between these details as they pass one another
upon cap rotation. Due to such abrasive and inter-



rupted engagement between rotating parts, scoring,
snags and/or undue wear occurs with consequent

leakage.”
With respect to U.S. Pat. No. 3,843,030 it 1s observed
that the tubular extension described therein includes a

free end having a staggered recess for cooperation with
the cap in producing spray and.stream modes of opera-
fion.

The Martin U.S. Pat. No. 4,503,998 discloses a nozzle
assembly including an elastic cap-shaped member
mounted inside a nozzle cap and having swirl directing
channels therein, as well as a swirl chamber. The nozzle
cap, spring valve and body assembly of the present
invention can be advantageously incorporated into the
trigger sprayer disclosed in this patent.

The Tada U.S. Pat. No. 4,350,298 discloses a wave
plate spring utilized in a spinner assembly including a
cylindrical secondary valve having a rounded end
which seats against a valve seat in an outlet passageway
in a trigger sprayer. A similar wave plate spring 1s dis-
closed in JP 60-183061. |

The Shay U.S. Pat. No. 4,313,568 discloses a nozzle
assembly for a trigger sprayer wherein the nozzle as-
sembly includes a cap-shaped sealing structure and a
disc having holes therethrough and having swirl estab-
lishing channels and a swirl chamber in a front surface
therein mounted adjacent a front inner wall surface in a
nozzle cap.

The Quinn U.S. Pat. No. 4,273,290 discloses a unitary
valve and spring assembly for use in a trigger sprayer.
The S-spring in this assembly has some similarity with
the sinuous spring incorporated into the spring valve
and of the nozzle assembly of the present invention.

JP 63-69579 discloses a nozzle assembly including a
resilient ring-shaped spring and valve member for use in
a nozzle assembly attached to a trigger sprayer.

In U.S. Pat. No. 4,247,048 there is disclosed a two-
piece nozzle assembly which features a tubular member
having a circular, planar face at its terminal end with a
recess in the planar face. When a cap having a dispens-
ing orifice is rotatably mounted to the tubular member
it has an end wall with a planar inside surface which
will form an interface with the circular planar face of
the tubular member. The dispensing orifice of the cap is
radially displaced from the center axis of the cap which
is registerable, when properly aligned, with the recess
of the planar face.

SUMMARY OF THE INVENTION

The nozzle cap, spring valve and body assembly of
the present invention comprises three parts, suitable for
injection molding, namely, a nozzle cap, spring valve,
and a body each of which are integral units designed to
cooperate with each other in a simplistic, economical
and efficient manner. The rotatable nozzle cap includes
a front wall and a rearwardly extending skirt having an
internally threaded portion so that the nozzle cap can be
screwed upon an externally threaded portion of the
body. Inside the cap, forwardly of the threads, the back
side of the front wall has a specially configured inner
wall structure including a short annular formation hav-
ing an outer annular surface, a rearward inner conical
surface, and a forward inner annular surface extending
forwardly to an inner wall surface. An orifice extends
through the cap front wall from the inner wall surface
to a front face of the cap. The inner wall surface can be
at least partially frusto-conical.
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The body has an annular barrel nose bushing portion
at its forward periphery and an inner stepped cavity
including a forward cavity portion, an annular shoui-
der, an inner cylindrical cavity, and a cavity back wall
onto which a passageway in the body opens.

The spring valve includes a rear, disc-shaped valve
member received in the inner cylindrical cavity against
the cavity back wall, a sinuous spring in the inner cav-
ity, extending to a base portion mounted in the cavity
against the annular shoulder, a forwardly extending
stem portion and a front face disc. The face disc has an
outer annular periphery, and a front face which is par-
tially frusto-conical and which 1s adapted to seat against
the inner wall surface of the nozzle cap.

The outer annular periphery has two angular, spin-
causing grooves therein to allow passage of liquid from
a back side of the face disc.

When the nozzle cap is fully screwed upon the exter-
nally threaded portion of the body, the front surface ot
the spring valve face disc is in flush contact with the
inner wall surface of the nozzle cap to provide an OFF
mode position for the nozzle cap, spring valve and body
assembly to contain liquid within the dispenser. At the
same time, the outer annular periphery of the spring
valve face disc sealingly engages the forward inner
annular wall surface of the short annular formation of
the nozzle cap.

As the rotatable nozzle cap is unthreaded from the
externally threaded portion of the body, the frusto-coni-
cal seating surface of the spring valve face disc 1s un-
seated from the frusto-conical inner wall surface of the
nozzle cap with the outer annular periphery still seal-
ingly engaging the forward inner annular wall surface.
This unseated position of the nozzle cap defines a swirl
chamber between the front seating surface of the face
disc of the spring valve and the inner wall surface of the
nozzle cap. Liquid then passes to and through the angu-
lar grooves in the annular outer periphery of the face
disc into the swirl chamber in a circular or spinning
motion and discharges through the centrally located
outlet orifice in the nozzle cap in a conical spray pat-
tern.

When the nozzle cap is further unthreaded from the
externally threaded portion of the body, the outer annu-
lar periphery of the spring valve face disc i1s opposite
the radially outwardly disposed inner frusto-conical
surface such that liquid can now pass around the outer
periphery and is not channeled solely through the angu-
lar grooves so that the liquid enters the now larger swirl
chamber radially inwardly as opposed to angular in-
wardly in a swirl. As a result, liquid exits the orifice in
a stream or jet pattern.

Additional features and advantages of the present
invention will become apparent to those skilled in the
art from the following description and the accompany-
ing figures illustrating the preferred embodiment of the
invention, the same being the present best mode for
carrying out the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side elevational view of a trigger sprayer
with portions broken away from a nozzle cap, spring
valve and body assembly constructed according to the
teachings of the present invention.

FIG. 1A is an enlarged, fragmentary vertical sec-
tional view of the nozzle cap of the assembly shown in
FIG. 1, and shows an inner wall sealing surface of the
nozzle cap.
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FIG. 2 is a side elevational view of the spring valve of
the assembly shown 1in FIG. 1.

FIG. 3 is a top plan view of the spring valve shown in
FIG. 2 and is taken along line 3—3 of FIG. 2.

FIG. 4 is a front elevational view of the spring valve
shown in FIGS. 1, 2 and 3 and is taken along line 4—4

of FIG. 2.

FIG. 5 is an enlarged vertical sectional view of the
nose bushing portion of the body, similar to the view
shown in FIG. 1 but with the nozzle cap removed.

FIG. 6 is a vertical sectional view of the nozzle cap,
spring valve and nose bushing portion of the body of
the trigger sprayer shown in FIG. 1 with the nozzle cap
fully threaded onto the body and shows the front seat-
ing surface of the spring valve face disc fully seated
against an inner wall surface in the nozzle cap to pro-
vide an OFF mode position for the containment of a
liquid.

FIG. 7 is a sectional view, similar to FIG. 6, of the
nozzle cap, spring valve and nose bushing portion of the
body but showing the nozzle cap partially unthreaded
from the body where the front seating surface of the
spring valve face disc is unseated from the inner wall
surface of the nozzle cap with the outer annular periph-
ery of the face disc still sealingly engaging an inner
annular surface in a short annular formation on the back
side of a front wall of the nozzle cap to define a swirl
chamber between an inner wall surface of the front wall
of the nozzle cap, the inner annular wall surface of the
short annular formation and the face disc whereby lig-
uid is channeled through the angular grooves in the
outer annular periphery of the face disc into the swirl
chamber to provide a spray mode position of the nozzle
cap, spring valve and body assembly where liquid is
discharged in a generally conical spray pattern.

FIG. 8 is a sectional view, similar to FIG. 7, of the
nozzle cap, spring valve and nose bushing portion of the
body, but showing the nozzle cap further unthreaded
from the body to space the inner wall surface of the
nozzle cap further from the front portion of the spring
valve face disc to form a larger chamber and to disen-
gage the outer annular periphery of the face disc from
the inner annular wall surface of the nozzle cap to allow
liquid to flow over the outer annular periphery of the
face disc without any specified direction into the larger
chamber to provide a stream or jet position wherein
liquid is discharged in a stream or jet pattern.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to FIG. 1, a nozzle cap, spring valve
and body assembly 10 constructed according to the
teachings of the present invention 1s shown. The assem-
bly 10 comprises three integral parts, namely a nozzle
cap 12, a spring valve 14 and a body 19. The nose bush-
ing portion 16 of the body 19 has a base portion 17
which is received in or is a part of, a front end 18 of the
body 19 of a trigger sprayer 20 which is adapted to be
mounted on a container of liquid (not shown).

As observed in U.S. Pat. No. 4,247,048, a nozzle cap
and a nose bushing preferably are made of dissimilar
thermoplastic materials such as polypropylene, polyeth-
ylene, polyethylene terephthalate, nylon, or ABS Plas-
tic. In this way, the cap and nose bushing are of dissimi-
lar materials with one material being harder than the
other to provide high fidelity liquid seals as the harder
material will “seat” into the softer material.
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The nozzle cap 12 and the spring valve 14 of the
assembly 10 are each integral pieces which may be
fabricated of different materials by conventional injec-
tion molding techniques known to those skilled 1n the
art.

Referring to the drawings in greater detail, there 1s
illustrated in FIG. 1, the nozzle cap 12 mounted on an
externally thread portion 22 of the nose bushing portion
16 of the body 19 which is mounted to or integral with
the trigger sprayer 20.

The nozzle cap 12 includes a front wall 28 disposed
between a front face 29 and an inner wall surface 30 and
a rearwardly extending sleeve 32. A rear portion 33 of
the sleeve 32 has internal threads 34 adapted to engage
the threaded portion 22 of the nose bushing portion 16
of the body 19. Forwardly of the internal threads 34,
inside the sleeve 32 of the nozzle cap 12 1s a cylindrical
cavity 36. Extending rearwardly from a back side 38 of
the front wall 28 is a short annular formation 40 having
an outer annular surface 42, a forward inner annular
surface 44 and a rearward inner, flared, or frusto-coni-
cal surface 45. | | |

As best shown in FIG. 14, the forward inner annular
surface 44 extends to the inner wall surface 30 which
includes an annular planar rearwardly facing surface 46,
a slightly inclined or frusto-conical surface 47 and a
central planar surface 48.

The front wall 28 -has an outlet orifice 49 extending
therethrough in the center thereof between the central
planar surface 48 and the front face 29.

Referring now to FIGS. 2-4 there 1s 1illustrated
therein the spring valve 14 of the assembly 10 (FIG. 1).
The spring valve 14 includes a disc shaped valve mem-
ber 50 having a rearwardly facing surface 83 and two
flow-through slots 61 in an outer periphery 62 thereof
providing liquid passage means for the forward flow of
liquid when the raised planar valve seating surface 53 1s
unseated.

Integral with and extending forwardly from a for-
wardly facing front side surface 64 of the disc shaped
valve member 50 is a sinuous spring 66 which, in the
illustrated embodiment, has two loops 68, 70, or stated
another way, extends through one and one half cycles
when comparing the sinuous spring 66 to a sine wave.
- The sinuous spring 66 is fixed at the rear end 72 to
(integral with) the forwardly facing front side surface
64 at a location adjacent the outer periphery 62 of the

disc shaped valve member 50 and, if desired, it can be

fixed to (integral with) the center of the forwardly fac-
ing front side surface 64. As shown in FIG. 3, the sinu-
ous spring 66 is like a leaf spring or wave plate spring.

A front end 73 of the sinuous spring 66 1s fixed to a
back side surface 74 of a generally cylindrical mid-
spring valve base portion 78 of the spring valve 14
adjacent an outer periphery 79 of the mid-spring valve
base portion 78. The mid-spring valve base portion 78
has on its outer periphery 79 an inclined frusto-conical
surface 80 and an annular surface 82. Again, if desired,
the front end 73 can be fixed to (integral with) the cen-
ter of the back side surface 74.

The mid-spring valve base portion 78 has two (or
more, e.g., four, if desired) flow-through slots 85, 86
(FIG. 4) in the outer periphery 79.

Extending centrally from a front surface 88 of the
mid-spring valve base portion 78 is a rectangular 1n
cross-section stem portion 90 and integral with (fixed
to) the forward end of the stem portion 90 is a face disc
92. The space between a back side 93 of the face disc 92
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and the front surface 88 of the mid-spring valve base
portion 78 defines a generally annular space 94.

The face disc 92 has an outer annular periphery 96
with a front rounded annular corner 97 and a rear

rounded annular corner 98. The outer annular periph-
ery 96 also has two angularly extending diametrically
opposed grooves 101, 102 (FIG. 4) which are tangential

to a cylindrical envelope passing through the grooves
101, 102 (FIG. 4) and transverse or skew to an elongate
axis of the spring vaive 14. The grooves 101, 102 extend
between the back side 93 and a forwardly facing planar
annular surface 103 of the face disc 92. The front por-
tion 104 includes the forwardly facing planar annular
surface 103, a frusto-conical surface 106, and a central
planar surface 108 and is adapted to mate with and seat
against the inner wall surface 30 (FIG. 1A) of the nozzle
cap (FIG. 1).

The angularly extending diametrically opposed
grooves 101, 102 (FIG. 4) direct liquid into a space
created between the front portion 104 of the face disc 92
and the inner wall surface 30 (FIG. 1A) of the nozzle
cap 12 to create a swirl or circular flow of liquid in that
space whereby liquid swirling in the space exits the
outlet orifice 49 (FIG. 7) in a conical spray pattern
when the assembly 10 is in the spray mode as shown in
FIG. 7. |

The nose bushing portion 16 of the body 19 is best
shown in FIG. 5 and is shown with the base portion 17
integral with the front end 18 of the body 19 of the
trigger sprayer 20 (FIG. 1). It is to be understood that
the nose bushing portion 16 of the body 19 can be a
separate unit which is press fitted into (or otherwise
fixed in ) the body 19 of the trigger sprayer 20 (FI1G. 1).

The nose bushing portion 16 of the body 19 includes
a forwardly extending, generally cylindrical projection
110 which has the partially cylindrical threaded portion
22, a lower section of which is cut away and unthreaded
as shown. Forward of the threaded portion 22 is a re-
duced-in-diameter portion 112, a larger-in-diameter
annular ring portion 114, a forward facing shoulder 116
and a smaller-in-diameter outer annular surface 118.

The forwardly extending generally cylindrical pro-
jection 110 has a stepped cylindrical cavity 120 therein
which extends inwardly from an outer end 121 of the
projection 110 into the generally cylindrical projection
110 to an inner back wall 122 of the stepped cyiindrical
cavity 120. A passageway 123 opens onto and extends
from the inner back wall 122 through the base portion
17 into the front end 18 of the body 19 and communi-
cates with a pumping system (not shown), which can be
of conventional design, in the trigger sprayer 20 (FIG.
1). The annular axially facing area of the inner back wall
122 around the passageway 123 defines a valve seat
which mates with the raised planar valve seating sur-
face 53 (FIG. 3) of the spring valve 14 (FIG. 3).

The stepped cylindrical cavity 120 includes an mner
cylindrical cavity 124 extending forwardly from the
inner back wall 122 to a forwardly facing annular shoul-
der 125 which extends outwardly to a first inner annular
surface 126 which extends forwardly to an annular b
128 that extends radially inwardly from the first inner
annular surface 126, forwardly and then radially out-
wardly to a second inner annular surface 130 of slightly
larger diameter than the diameter of said first inner
annular surface 126. At the forward end of the second
inner annular surface 130 is an outwardly inclined, bev-
eled or frusto-conical surface 131.
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Circumferentially spaced apart, axially extending ribs
or slots 132 can be provided on or in the first inner
annular surface 126 extending forwardly onto or into
the annular rib 128 to assist in holding the mid-spring
valve base portion 78 of the spring valve 14 in the

stepped cylindrical cavity 120.
In assembling the assembly 10 (FIG. 1), the spring

valve 14 is inserted in the inner cylindrical cavity 124
placing the raised planar valve seating surface 33
against the valve seat forming inner back wall 122. Then
the mid-spring valve base portion 78 is forced over the
annular rib 128 and against the forwardly facing annular
shoulder 125 compressing the sinuous spring 66 and
locking the mid-spring valve base portion 78 against the
shoulder 125 and the first inner annular surface 126.

As best shown in FIG. 2, the inclined frusto-conical
surface 80 on the outer periphery 79 of the base portion
78 of the spring valve 14 facilitates this insertion. As
shown in FIG. 6, the nozzle cap 12 is then threaded
onto the nose bushing portion 16 of the body 19 to the
fully closed or OFF position. The rearward inner tlared
or frusto-conical surface 45 on the short annular forma-
tion 40 in the nozzle cap 12 and the front rounded annu-
lar corner 97 (FIG. 3) of the face disc 92 facilitate move-
ment of the face disc 92 of the spring valve 14 into
position against the forward inner annular surface 44 of
the short annular formation 40 and the inner wall sur-
face 30 of the nozzle cap 12.

In FIGS. 6, 7, 8 there 1s illustrated, rESpectwely, the
OFF mode, spray mode, and stream mode positions of
the nozzle cap, spring valve and body of the assembly
10.

In FIG. 6 there is shown the OFF mode position of
the nozzle cap 12, spring valve 14 and nose bushing
portion 16 of the body 19 of the assembly 10. In this
mode, the nozzle cap 12 is screwed upon the externally
threaded portion 22 of the body 19. In this OFF mode.
the outer annular periphery 96 of the face disc 92 1s 1n
flush sealing contact with the forward inner annular
surface 44 in the nozzle cap 12. Also, the front portion
104 (FIG. 3) is in flush sealing contact with the inner
wall surface 30 of the nozzle cap 12.

The spray mode position of the adjustable nozzle cap
12, spring valve 14 and nose bushing portion 16 of the
body 19 of the assembly 10 is illustrated in FIG. 7. In
F1G. 7, the rotatable nozzle cap 12 has been rotated
outwardly off the threaded portion 22 of the body 19 a
sufficient distance to a second position where the inner
wall surface 30 of the nozzle cap 12 is moved torward
from the front portion 104 (FIG. 3) of the face disc 92
of the spring valve 14 to an unseated position. This
unseated position defines a swirl chamber 150 between
the front portion 104 (FIG. 3) of the face disc 92 and the
inner wall surface 30 of the nozzle cap 12 and permits
pumped, pressurized liquid, which forces the raised
planar valve seating surface 53 off the valve seat form-
ing inner back wall 122, into the inner cylindrical cavity
124 through the two flow-through slots 61 (FIG. 2) in
the outer periphery 62 (FIG. 2) and slots 85, 86 (FI1G. 4)
in the mid-spring valve base portion 78 (FIG. 3) to tlow
to and through the angularly extending diametrically
opposed grooves 101 and 102 (FIG. 4) into the swirl
chamber 150 in a circular or spinning motion for dis-
charge through the outlet orifice 49 in the front wall 28
of the nozzle cap 12 in a conical spray pattern. The swirl
chamber 150 is defined between the forward inner an-
nular surface 44, the front portion 104 (FIG. 3) of the
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face disc 92 and the inner wall surface 30 of the nozzle
cap 12.

In this respect, note that the outer annular periphery
96 of the face disc 92 is still in sealing engagement with
the forward inner annular surface 44 whereby liquid
flow is constrained to flow, or ts channeled through the
angularly extending diametrically opposed grooves 101
and 102 (FIG. 4) to create a swirl flow 1n the swirl
chamber 150. The conical spray mode of operation of
the nozzle cap 12, spring valve 14 and body 19 of the
assembly 10 is characterized by the unseating of the
front portion 104 (FIG. 3) of the spring valve 14 from
the inner wall surface 30 of the nozzle cap 12, but, with
the outer annular periphery 96 of the face disc 92 re-
maining in flush contact with the forward inner annular
surface 44 in the short annular formation 40 in the noz-
zle cap 12, so as to not permit liquid to move over or
around the face disc 92 into the swirl chamber 150 but
to only permit liquid to flow through the angularly
extending diametrically opposed grooves 101, 102
(FIG. 4) into the swirl chamber 150 in a circular or
spinning motion for discharge out of the outlet orifice
49 of the nozzle cap 12 in a conical spray pattern.

In FIG. 8 there is illustrated a stream or jet mode
position of the nozzle cap 12, spring valve 14 and nose
bushing portion 16 of the body 19 of the assembly 10
where the nozzle cap 12 is unthreaded further out-
wardly from the nose bushing portion 16 of the body 19
to create a larger chamber 160. The outer annular pe-
riphery 96 of the face disc 92 now is located opposite
and spaced from the rearward inner flared or frusto-
conical surface 45 of the short annular formation 490.
Note, however, that the outer annular surface 42 on the
short annular formation 49 is still in flush contact with
the second inner annular surface 130 so that no hquid
leaks out of the nozzle cap 12. Also, if desired, the noz-
zle cap 12 and the nose bushing portion 16 of the body
19 can be provided with cooperating stop means which
prevent the nozzle cap 12 from being unthreaded fur-
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ther off the nose bushing portion 16 of the body 19 from 40

the position thereof shown in FIG. 8. The discharge of
liquid in this mode will be a stream or jet pattern due to
the fact that liquid from the passageway 123 can now
pass over and around the outer annular periphery 96 of

the face disc 92 and is not constrained to flow through 45

the angularly extending diametrically opposed grooves
101, 102 (F1G. 4) for entry into the larger chamber 160
for discharge out of the outlet orifice 49 of the nozzle
cap 12. As a result, the liquid flow 1s not directed or
channeled and the non-specific liquid flow is basically
radially inwardly to the outlet orifice 49 and not in a
swirl. This results in a stream discharge from the outlet
orifice 49.

It is believed that the nozzle cap 12, spring valve 14
and body 19 of the assembly 10 of the present invention
and its numerous attendant advantages will be fully
understood from the foregoing description, and that
changes may be made in form, construction, and ar-
rangement of the several parts thereof without depart-
ing from the spirit or scope of the invention, or sacrific-
ing any of the advantages of the assembly 10. The struc-
ture herein disclosed is a preferred embodiment for the
purpose of illustrating the invention. Accordingly, the
scope of the invention is only to be limited as necessi-
tated by the accompanying claims.

We claim:

1. A nozzle cap, spring valve and body assembly
comprising:
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a nose bushing portion of the body which is adapted
to be mounted to, or integral with a dispensing end
of a liquid dispenser, which has an outer threaded
portion and which has a cavity therein opening
onto a front end of said nose bushing portion of the
body,

a spring valve received in said cavity,

and a cup shaped nozzle cap which has a front wall
with an outlet orifice therein and a rearwardly
extending generally cylindrical sieeve, said sleeve
having internal threads therein for threadably
mounting said cap on said threaded portion of said
nose bushing portion of the body,

said spring valve including a front face disc having a
front face, an outer annular periphery and two
circumferentially spaced apart angular, spin caus-
ing grooves in said annular periphery, means cou-
pled to said face disc for mounting said spring
valve in said cavity, a sinuous spring which is re-
cetved in said cavity and which extends rearwardly
from said mounting means, and a movable valve
seat at the rear end of said spring;

said nose bushing portion of the body having passage
means communicating at one end with liquid outlet

- means in the liquid dispensing device and at an-
other end with said cavity and having a stationary
valve seat in said cavity on which said movable
valve seat 1s seated;

and said nozzle cap having specially contoured sur-
faces on the back side of said front wall including
an inner wall surface within said nozzle cap con-
structed and configured to cooperate with and
mate with portions of said face disc;

said nozzle cap being rotatable and axially moveable
relative to said nose bushing portion of the body
between three positions,

the first position being defined by the nozzle cap
being threaded onto said nose bushing portion of
the body to a point where portions of said front
face and said annular periphery of said face disc
mate with portions of said specially configured
surfaces of said nozzle cap to close off and seal said
outlet orifice,

the second position being defined by said nozzle cap
being partially unthreaded from said nose bushing
portion of the body to unseat said front face of said
face disc from said inner wall surface but with said
annular periphery still in sealing engagement with
a portion of said specially contoured surface within
said nozzle cap so that a swirl chamber is estab-
lished between said inner wall surface and said
front face of said face disc and so that hiqud
pumped past said movable valve seat 1s channeled
through said two angular spin causing grooves to
travel in a swirl in said swirl chamber and exit said
outlet orifice in a conical spray pattern, and

said third position being defined by a further partiaily
unthreaded position of said nozzle cap off of said
nose bushing portion of the body where said face
disc is completely unseated from said specially
contoured surface within said nozzle cap so that
liquid can now flow over said outer annular periph-
ery of said face disc and radially inwardly to and
out said outlet orifice in a stream pattern.

2. The nozzle cap, spring valve and body assembily of
claim 1 wherein said inner wall surface of said nozzle
cap is partially frusto-conical and partially planar and
satd front face of said face disc is partially frusto-conical
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and partly planar to mate with and sealingly engage
with said inner wall surface.

3. The nozzle cap, spring valve and body assembly of
claim 1 wherein said specially contoured surface within
said nozzle cap includes a short annular formation hav-
ing an outer annular surface, an inner annular surface
which sealingly engages with said outer annular periph-
ery of said face disc and an inner larger in cross-sec-
tional surface which does not engage said outer annular
periphery of said face disc.

4. The nozzle cap, spring valve and body assembly of
claim 1 wherein said cavity in said nose bushing portion
of the body includes a stepped annular surface including
an inner cylindrical cavity in which said sinuous spring
is recerved.

5. The nozzle cap, spring valve and body assembly of
claim 4 wherein said stepped surfaces are defined by an
axially facing, planar, annular shoulder against which
said mounting means is received and an annular rib is
provided forwardly of said shoulder past which rib said
mounting is pushed to fix said mounting means against
sald annular shoulder. |

6. The nozzle cap, spring valve and body assembly of
claim 5§ wherein said mounting means include a gener-
ally cylindrical, disc shaped, mid-spring valve base por-
tion having flow-through means therein.
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7. The nozzle cap, spring valve and body assembly of
claim 6 wherein said flow-through means include two
axially extending slots in the periphery of said mid-
spring valve base portion.

8. The nozzle cap, spring valve and body assembly of
claim 4 wherein said specially contoured surface within
said nozzle cap includes a short annular formation hav-
ing an outer annular surface, an inner annular surface
which sealingly engages with said outer annular periph-
ery of said face disc and an inner larger in cross-sec-
tional surface which does not engage said outer annular
periphery of said face disc and wherein said stepped
surfaces include a forward annular surface which seal-
ingly engages said outer annular surface of said short
annular formation.

9. The nozzle cap, spring valve and body assembly of
claim 1 wherein said nozzle cap and said spring valve
are made of different thermoplastic materials.

10. The nozzle cap, spring valve and body assembly
of claim 1 wherein said outlet orifice is centrally located
relative to said nozzle cap front face.

11. The nozzle cap, spring valve and body assembly
of claim 1 wherein said movable valve seat has flow-
through means for allowing liquid to flow forwardly
past said movable valve seat in said cavity when said

movable valve seat is unseated by liquid pressure.
» ® S b
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